Electron delocalization and charge transfer in polypeptide chains.
In this work, the electron structure and charge-transfer mechanism in polypeptide chains are investigated according to natural bond orbitals (NBO) analysis at the level of B3LYP/6-311++G**. The results indicate that the delocalization of electrons between neighboring peptide subgroups can occur in two opposite directions, and the delocalization effect in the direction from the carboxyl end to the amino end has an obvious advantage. As a result of a strong hyperconjugative interaction, the lowest unoccupied NBO of the peptide subgroup, pi*C-O, has significant delocalization to neighboring subgroups, and the energies of these NBOs decrease from the carboxyl end to the amino end. The formation of intramolecular O...H-N type hydrogen bonds also helps to delocalize the electron from the carboxyl end to the amino end. Thus, the electron will flow to the amino end. The superexchange mechanism is suggested in the electron-transfer process.